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Emergency signaling or diagnostic device 



FIELD OF THE INVENTION 

This invention relates to portable dectronic instruments for personal use and, in 
particular, to so-called Personal Emergency Response Systems. 

BACKGROUND OF THE INVENTION 

5 It is known that certain people are paiticulariy vulnerable to attack or seizure such as, 

for example, the dderiy and infirm. To this end, it is also known to provide such people with 
panic alann devices so that at the onset of an attack, in whatever form that might be, or even 
in the event of imminent risk thereoi; the panic alarm device may be manually operated so as 
can for help in time of need and inform a central monitoring unit. Upon receipt of a panic 

10 agnal, the central monitoring unit may then take appropriate action. Panic alarm devices are, 
therefore, an important component in the arsenal of those who are vulnerable, thereby 
providing them with greater security and self-confidence. 

Typically, such panic alarms include a manually operated r.f transmitter aio-gized by 
a miniature hearing-aid type battery and which, when operated, sends an encoded signal 

15 characteristic of the user. By such means, a remote monitoring unit, upon receiving the 
encoded signal, knows firom where the signal emanated. Most sinq)ly, the coding can be by 
way of modulating an r.f. agnal witfi data representative of die user's personal code so that 
the lecdved signal is indicative of die sender. A problem associated witii such devices is their 
accessibility. It deariy defeats the whole object of the device if, at a moment of panic, the 

20 device is not readily accessible for actuation and precious time must be wasted in locating it. 
To this end, such devices are commonly worn as a pendant around the owner's neck, which is 
liable to be both obtrusive and cumbersome. 
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It has also been proposed to provide such panic alarms in a wrist-mounted casing 
including a conventional watch movement, so that the device can double as both a 
conventional watch and a panic alarm. By such means, the same device serves two &nctions, 
thereby increasing its convenience and rendering the panic alann function completely 
5 unobtrusive. In such a device, comnxunication with the remote monitoring unit is effected via 
the tdq^hone line and, to this end, tha-e must be provided a base unit connected to the 
telephone line for effecting wireless communication with the portable device. This is 
acceptable when the patient is house-bound but is obviously unsuitable for those patients who 
are generally free to live normal lives but must nevertheless have ready access to the remote 

iO monitoring unit in case of emergency. 

Upon efiecdng communication with the monitoring unit, a patient is frequendy 
required to undertake an interacdve dialog with medical po^nnei at the monitoting unit so 
as to enable the medical personnel to diagnose the patient's medical symptoms. Since many of 
those who are particularly at risk suffer from heart-disease, an ECG is usually one of the first 

15 tests which should be carried out. To this end, much effort has been directed to the provision 
of portable instruments for allowing a patient to cany out an ECG on himself At their most 
rudimentary, such instruments comprises a pair of electrodes which are held against a 
padem's body, usually near his diest to detect an electrical voltage indicative of the dectncal 
activity of the heart. The resulting current waveform response permits partial determination of 

20 the patient's cardiac health. A more detailed determination may be realized by u^g more 
than two electrodes and portable devices are known having, for example, twelve electrodes 
motmted on a common carrier and amenable to placement on a patient's chest area by the 
patient with minimum effort 

It will be ^predated that no less important than the technical suitability of such ECG 

25 transmitters, is that they must be instantly accessible in a moment of crisis. In the first 
instance, the required accessibility can only be realized by a portable device. However, 
experience indicates that this m itself is often not enough. Most people find it difficult to 
fimction and to pres^ve their mental health if they live in constant fear of their mortality. 
Particularly, those who have a history of heart disease or other serious illness can do without 

30 constant reminders that they might need to perform an instant ECG in the street or elsewhere 
remote from hospital or home. As a result, there are many who consign the thought to their 
sub-conscious and it is then but a small step to relegating it to their unconscious altogether. 
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Such a likelihood would be reduced if the ECG transmitter were not only portable but 
were so disguised as to be indistinguishable from an everyday item which, in any case, the 
patient would cany on his or her person. However, the prior art does not seem even to have 
addressed the problem assodaled with the almost wanton forgetfulness by the infirm, let 
alone propose a solution thereto. 

SUMMARY OF THE INVENTION 

This problem is solved in accordance with a broad aspect of the invention by means 
of an emergency signaling or diagnostic device embedded within a wallet for signaling a 
health condition of an owner of the device. 

According to a preferred embodiment, the emergency agnaiii^ or diagnostic device is 
an ECG transmitter having at least two electrodes sewn or otherwise fixed to a surface of the 
wallet and having controls accessible firom inade the wallet Such a wallet is provided with 
pockets for accommodating therein cash, credit cards and so on in known manner so that the 
patient who carries it is psycholo^caliy immune from the uncomfiartable thought that 
anything medical is associated therewith. 

In order to allow the patient to relay the ECG signal to a remote monitoring unit, a 
vocalizing unit may be provided for converting the ECG signal to a representative acoustic 
signal which can be sent over the tdephone to the monitoring unit Alternatively, the ECG 
signal may be modulated on to an r .f carrier signal for direct transmission with the monitoring 
unit, thus not requiring that the patient be in ready access with a telephone. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A preferred embodiment of the invention will now be described, by way of 
non-limiting example only, with particular r^ard a Personal Emergency Response System 
and with reference to the accompanying drawmgs, in which: 

Fig. 1 is a block diagram showing fimctionally the principal components m a Personal 
Emergency Response System according to the invention; 

Fig. 2 diows pictorially the Personal Emergency Response System of Fig. 1 
embedded within a wallet according to a first embodiment the invention; 

Fig. 3 shows pictorially an ECG signaling device embedded with a wallet; 
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Fig, 4 shows pictorially a detail of a waflet serving as a celluiar telephone and having 
embedded therein a Personal Emergency Response System or an ECG signaling device; 

Fig. 5 is a flow diagram showing the principal operating steps for use with a 
microprocessor in the device. 

DETAILED DESCRiraON OF PREFERRED EMBODIMENTS 

Fig. 1 shows fimctionally a Personal Emergency Response System (constituting an 
emergency signaling device) depicted generally as 10, comprising a portable ECG signaling 
device having a pair of electrodes 11 and 11' for placing against a patient's bare chest and 
being coupled to an amplifier 12. The amplifier 12 is coupled to a filter 13 whose output is fed 
to a voltage controlled oscillator (VCO) 14 for convertii^ the amplified and filtered ECG 
signal to an equivalent variable fi-equency voltage. The VCO 14 thus constitutes a fi-equency 
modidator for converting the analog ECG signal to a representative fixjquency signal centered 
around 1700 Hz and frequency modulated by the patient's ECG signal. The variable 
frequency voltage is fed via a first pole of a selector switch 20 to an audio amplifier 1 5 whose 
output may be fed to a loudspeaker 16, which together constitute a vocalizing unit for 
converting the ECG signal to an equivalent acoustic signal which may be fed over the 
telephone line to a remote monitoring unit (not shown). 

The Personal Emergency Response System 10 is powered by means of an internal 
batteiy 17 comprising, for exan^le, three CR 32 cells and being connected to a voltage 
i^ulator 18 via a nonnaUy open pushbutton switch 19. Depressing the pushbutton switch 19 
thus connects a regulated battery vohage to the v^ous components of the ECG signaling 
device 10 so that a modulated tone representative of an ECG riiythm strip is output by the 
loudspeaker 16 for so long as the pushbutton switch 19 is depressed The three cells within 
the battery 17 may be removably mounted in a casing of the ECG signaling device 10 so as to 
be replaceable, or they may be irremovable in which case the ECG signaling device 10 must 
be discarded when the battery 17 is spent. 

A memory 21 is coupled to an a.m. modulator 22 for ampUtude modulating data 
stored in the memoiy 21 r^Dresentative of a unique identity code of the patient as weU as any 
other relevant data. By such means, the patient's personal data and identity may be amplitude 
modulated on to a carrier signal which is fed to an r.f transmitter 23 coupled to an antenna 
24. The memory 21 thus serves as an encoder for encodmg the patient's personal identity 
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code, it being understood that other encoding means can equally well be employed, such as, 
for example, DIP switches and so on. 

A microprocessor 25 is coupled to the memory 21 for operating in accordance with 
an instmcdon set stored thereia A timer 26 (constituting a timer drcuit) is coupled to the 
5 microprocessor 25 for providing timing signals thereto, the microprocessor 25 being 
responsive to the instruction set in the memory 2 1 and to the timing signals receh^ed fiom the 
timer 26 for terminating operation a predetermined time period after actuation thereof The 
microprocessor 25 is fijrther responsive to the timer 26 for initiating transmission with the 
remote monitoring unit at regular intervals of time so as to send an 'I'm alive" signal at 
10 regular time intervals. By such means, even in the absence of manual actuation by the patient, 
the remote monitoring unit may be assured that the device is functional. Preferably, if the 
battery vokage is low, part of the transmitted agnal is encoded so that the remote monhoring 
unit may be suitably apprised and take remedial action. Alternatively, the low voltage battery 
signal may be sent indqjendent of ±e "I'm alive" agnaL 

It may be desirable for the Personal Emergency Response System 10 automatically to 
signal to the remote monitoring unit the exact spatial location of the patient so as to allow an 
ambulance to be dispatched quickly in the event that the patient is unable to speak. To this 
end, a GPS unit shown fimctionally as 27 is coupled to the microprocessor 25. The GPS unit 
27 constitutes a spatial location detoroination unit for recaving GPS positional data via the 
antenna 24 and allowing it to be forwarded to the remote monitoring unit after suitable 
modulation on to the r.f. carrier signal. 

In order to allow for bi-directional communication with the remote monitoring unit, 
there is fiirther provided a receiving antenna 28 coupled to an r.f receiver 29 an output of 
which is fed to an IF. amplifier 30 whose output is coupled to a f m danodulator 31. An 
output of tiie £m demodulator 3 1 is fed in conventional manner to a squelch drcuit 32 v/iaose 
output is coupled via a second pole (not shown) of tiie sdector switch 20 to an output 
amplifier 33 connected to tiie loudspeaker 16. A microphone 34 may be connected to the 
audio amplifier 15 allowing the patient to speak to a medical practitioner at the remote 
monhoring unit and to hear tiie medical practitioner titrough the loudspeaker 16. 

Referring to Fig 2, tiie Personal Emergency Response System 10 is shown 
accommodated witiiin a wallet 35, tiie loudspeaker 16 and tiie pushbutton switch 19 being 
sewn or otiierwise fixed to an outer surface 36 tiiereof An inside surfece 37 is provided in 



25 



30 
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known oiaimer with a plurality of pockets 38 for accommodating notes, credit cards and so 
on. The remaining circuitry is mounted on a flexible circuit board (not shown) which is 
secured between the outer and irnio: surfeces 36 and 37 of the wallet 35. The use of a flexible 
circuit board allows for the wallet 35 to be folded and subject to moderate deformation as 

5 may be applied when the wallet 35 is placed, for example, in a patient's rear trouser pocket 
and is thereby subject to deformation whenever the patient sits down. 

Referring to Fig. 3, there is shown accommodated within a wallet 35 only an ECG 
signaling device whose electrodes 1 1 and 1 1' are sewn or otherwise fixed to a first outer 
surface 36 thereof The loudspeaker 16 and the pushbutton switch 19 are mounted within the 

10 outer and inner surfeces 36 and 37 of the wallet 35 so as to be accessible fi^om the outer 
surfece 36. The remaining circuitry is mounted on a flexible circuit board (not shown) which 
is secured between the outer and inner sur&ces 36 and 37 of the wallet 35. In use, and in the 
absence of the autonomous wireless transmis^on means constituted by the r.f. transmitter 23 
shown in Fig. 1, the patient must first approach a telephone and dial the remote morstoring 

13 unit. Connection having been established, he now places the electrodes 1 1 and 1 1' in position 
and activates the device by depressing the pushbutton switch 19. As noted above, this 
produces an acoustic signal representative of the ECG riiythm strip and the acoustic signal is 
transmitted over the telephone line in the usual way. 

Fig. 4 shows sdiematically the wallet 35 having embedded therein an emergenc/ 

20 signaling device and sharing the fimctions of a miniature cellular telephone. To this end, there 
is provided an antenna (not ^wn) in the spine of the wallet. The antenna may be either of 
fixed, inextendible ioigth or may be telescopic in which case a smaU part of the antenna may 
protrude fix>m the wallet to facilitate extraction thereof A keypad 40 and display (not shown) 
may be provided on the inner surfece 37 of the wallet, these features bong well known se 

25 and therefore not requiring fiirther elaboration. 

In the event that the emergency signaling device embedded within the wallet 35 is an 
ECG signaling device, the electrodes 11 and 11' may be fixed to the outer surfece 36 of the 
wallet 35 as shown in Fig. 3. The pushbutton swtch 19 may be duplicated by one of the 
conventional keys, such as the SEND or TRANSMIT buttons of the cellular telephone. 

30 Likewise, the loudspeaker 16 and the microphone 34 may duplicate the conventional 
components of the cellular telephone. 
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Fig. 5 shows the principal operating steps associated with the instruction set stored in 
the memory 21 for controlling the microprocessor 25. The microprocessor 25 is responsive to 
an interrupt signal that is produced whenevo- the pushbutton switch 19 is depressed. The 
interrupt signal is also produced at regular time intervals based on the timing signal produced 
bythe timer 26. When the pushbutton switch 19 is depressed so as to actuate the device, the 
user identity code stored in the memory 21 is fetched by the microprocessor 25 and fed to the 
a.m. modulator 22 which modulates the r.f. carrier signal therewith so as to send an a.m. 
signal via the antenna 24 to the remote monitoring unit A signal, representative of the voltage 
of the battery 17, is fed to the microprocessor 25 that determines the condition of the battery 
therefr o m and generates a corresponding battery condition signal The r.f carrier agnal is 
frequency modulated with the battery condition signal so as likewise to be transmitted to the 
remote monitoring unit. It should be understood that the battery condition signal is merely 
representative of the normal operating condition of the device, it bong contemplated that 
other signals representative of the device status may be measure4 thus allowing the rf 
carrier signal to be modulated therewitii and providing the monitoring unit with a M picture 
of the device operability. 

Thus, upon the anteraia 24 receiving the rf signal, the remote monitoring unit 
determines whether the device status is O.K and, if not, takes suitable remedial action. In the 
absence of fiiither pressure on the pushbutton switch 19, a predetermined time interval is 
measured by the timer 26, when a fiirther interrupt is genOTted and the cycle repeats. 

Preferably, successively depressing the pushbutton switch 19 alternatively actuates 
and deactuates the device. Likewise, the microprocessor 25 is preferably responsive to the 
timer 26 for disablii^ deactuation of the device for a predetermined time period following 
actuation tiiereof For example, following actuation of the device by pressing die pushbutton 
switch 19, fiirther depression thereof within a time window of three seconds has no effect. 
Furthermore, preferably deactuation within a predetenmned time period is effected by means 
of sustained pressure on the pushbutton switch 19. These fectors may be important ^ea the 
device is used by the elderiy or infirm, so as to guard against the effect of finger shake. 

Upon actuating the device, an a.m. r.f signal is transmitted to the remote monitoring 
unit where the user's unique identity is decoded. Once communication has been established, 
the user chooses die correct setting of the seleaor switch 20 so as to connect the microphone 
34 to die amplifier 15. The user may now speak into the microphone 34 so as to frequency 
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modulate the r.f. signal, the resulting modulated carrier signal being transmitted to the remote 
monitoring unit By such means, the user of the device 10 may converse with a medical 
practitioner situated remotely at the monitoring unit she. Alternatively, when it is desired to 
transmit the ECG rhythm strip, the selector switch b set to the other position, so as to 
5 connect the VCO 14 to the amplifier 15. 

An LED 35 is coupled to the pushbutton switch 19 so as to be illuminated when the 
pushbutton switch is closed, thereby providing a visual indication of the operation of the 
device. 

It will be appreciated that modifications and variations may be effected to the 

10 preferred embodiments without departing from the spirit of the invention Thus, for exanq>le, 
whilst the mvention has been described with particular reference to a Personal Emergency 
Response System, it will be understood that such a system contains many features which can 
be dispensed with if bi-directional communication with the monhoiing unit is not required. In 
such case, fi>r exanqjle, a wallet may be provided with only the ECG signaling device and a 

15 transmitter for transmitting the ECG rhythm strip to the remote monitoiing unit together with 
a signal encoding the user's ID and location. If a microphone is provided, then there is no 
need to encode either the user's ID or location since he can direct the remote monitoring unit 
as to his identity and whereabouts^ Thus obvious design variations can be implemented 
according to indi^ddual requkement. 

20 Likewise, different modulation techniques may be employed as are wdl known in the 

art. The battery condition signal may be sent together with, the 'Tm alive*' signal or 
mdependent thereof and so on. Other common household articles may be adapted to 
incorporate therein the ECG signaling device or, indeed, other electronic devices so as to 
serve a dual purpose, thereby increasing the likelihood that their owner will wish to make use 

25 thereof It will also be understood, as noted above, that whilst the ECG signaling device 
shown m the preferred embodiment has two electrodes, this is not a feature of the invention 
vsiiich contemplates the use of ECG ?gnaKng devices having more than two electrodes. It will 
also be appreciated that it is immaterial whether the ECG electrodes are fixed to an interior or 
exterior surfece of the wallet 
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CLAIMS: 

1. An emergency signaling or diagnostic device (10) embedded within a wallet (35) for 
signaling a heahii condition of an owner of the device. 

2. The device according to Claim 1, wherein the wallet (35) has embedded therdn 
fimctions (40) of a ceQiilar tdephone. 

3. The device according to Claim 1 or 2, comprising an ECG signaling device (11, 
11'). 

4. The device according to Claim 3, including a vocali2dng unit (16) for producing an 
acousdc dgnal representative of the owner's ECG. 

5. * The device according to any one of Claims 1 to 4, being a Personal Emergency 
Response System (10). 

6. The device according to any one of Claims 1 to 4, for relaying data associated with 
the owner of ±e device to a remote monitoring unit, the device comprising: 

an r.f transmitter (23) coupled to an antenna (24) and a battery (17) and 
mounted within a casing (36, 37) of said artide, 

an identification unit (21, 27, 34) for relaying a personal identity and spatial 
location of the owner of the device, and 

a modulator (22) coupled to the r.f. transmitter (23) for modulating an r.f carrier 
signal with said data. 

7. The device according to Claim 6, wherein the identification unit comprises: 
a processor (25), 

an encoder (21) coupled to the processor (25) for encoding the personal identity of 
the owner of the device, and 

a ^wtiai location determination unit (27) coupled to the processor (25) for providing 
a signal indicative of a spatial location of the device. 

8. The device according to Claim 6 or 7, fiirther including a visual indication device 
(35) coupled to the battery (17) via an actuator (19) for providing a visual indication of an 
actuation of the device. 

9. The device according to Claim 6, wherein 

the identification unit comprises a microphone (34) for receiving a voice signal for 
allowing the owner of the device to recite his identity and/or spatial location 
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10. The device according to Qaim 6, including a processor (25) which is responsive to a 
battery condition signal representative of a condition of the battery (17) for modulating the 
r.f signal with said battery condition signal so as to inform the monitoring unit accordingly. 

11. The device according to Claim 10, wherein the processor (25) is responsive to a 
5 voltage of the battery bemg lower than a predetomined threshold for automatically 

transmitting the r£ signal. 

12- The device according to any one of claims 7, 10 or 11, fiirther including a tuning 
dicuit (26) coupled to the processor (25) for terminating operation thereof a predetermined 
time p^od after initiation of the actuator. 
10 13. The device according to any one of Claims 7, 10 or 11, fiirther including a timing 
circuit (26) coupled to the processor (25) for transmitting an 'Tm alive" signal for relaying to 
the remote monitoring unit at predetermined intervals of time. 

14. The device according to Claim 8, wherein the actuator is a manual pushbutton 
switch (19). 

15 15. The device according to Claim 14, wherein successively depressing the pushbutton 
switch ahemately actuates and deactuates the device. 

16- The device according to Claim 13, inchiding a manually operated switch (19) for 
actuating and de-actuating the device and wherein: 

the processor (25) is responsive to the timing circuit (26) for disabling 
20 deactuation of the device for a predetermined time period following actuation thereof 

17. The device according to Claim 16, wherdn the processor (25) is fiirther responsive 
to the timing circuit (26) for actuating only when the manually operated switch (19) is 
operated for lotiger than a predetennined tinie period. 

18. The device according to any one of Claims 6 to 17, fijither induding: 

25 a receiving antenna (28) for ^ecd:^ang an r.f signal firom the remote monitoring unit, 

an r.£ receiver (29) coupled to the recdving antenna and having an output fed to an 
IF. amplifier (30), 

a demodulator (31) coupled to an output of the r.f receiver and having an output 
fed to a squelch circuit (32), 
30 an audio amplifier (33) coupled to an output of the squelch circuit and bdng 

coimected to a loudspeaker (16). 
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19. The device according to any one of Claims 6 to 17, including: 

a microphone (34) switchably connected to an input of an audio amplifier (15) 
having a loudspeaker (16) connected to an ou^nit thereof for allowing the owner to speak to 
a medical practitioner at the remote monitoring unit and to hear the medical practitioner 
5 through the loudspeaker. 

20. The device according to any one of claims 6 to 19, being mounted on a flexible 
dicuit board. 
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